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PRODUCT DISPENSER HAVING INTERNAL 
TEMPERATURE CHANGING ELEMENT 

FIELD OF THE INVENTION 

The present invention relates to a package containing a 
product and a ?exible, selfcontained heating/cooling ele 
ment. More particularly, the invention relates to a package 
containing a ?exible, self-contained, chemical-based 
heating/cooling element that is at least partially immersed in 
a product. 

BACKGROUND OF THE INVENTION 

Various types of self-heating containers are knoWn in the 
art for heating the contents (mainly foodstuffs) to a desired 
temperature. For example, various external heating systems 
that heat a foodstuff or beverage through conductive heating 
are knoWn. For example, US. Pat. No. 4,895,135 discloses 
a system that utiliZes a partial form of immersion heating 
and can be described as a container body [that] is formed of 
a sheet member including a metal foil and a synthetic resin 
layer attached on at least one side of the metal foil. The sheet 
member is folded to have a W-shaped cross section and is 
heat-sealed along the vertical and upper edges. The inverted 
V-shaped portion of the folded sheet de?nes a chamber for 
accommodating the envelope outside the container body. 
Further, US. Pat. No. 4,895,135 discloses a self-heating 
container in Which the primary bag has a notch formed to 
permit rupture of the primary bag upon pulling of one end 
of the bag. The self-heating container a Water permeable 
envelope on at least the loWer surface facing the primary 
bag. A self-heating container Wherein the outer shell mem 
ber comprises a receptacle and a cover removably secured to 
the receptacle. This uses an activation means Whereby a 
pull-tab is used to break the primary Water bag and the 
pressure of the expanding gases from a ?rst reaction break 
ing another ?uid bag to start another reaction. Further, the 
invention as disclosed is an open system With the opportu 
nity for the slurry of the mixed aqueous solution and reactant 
to spill out if the package is mishandled. The package is a 
relatively complex design in Which the reactive components 
may come into contact With a user or the product being 
heated. Also, the heating element is located on an exterior of 
the package, Which may alloW heat to migrate outside of the 
package. 
US. Pat. No. 5,263,929 describes an infusion adminis 

tration container for infusing a physiologic ?uid into an 
animal, Which comprises: a ?rst ?exible bladder divided into 
at least tWo compartments separated from one another, each 
of the compartments containing at least one ?rst chemical 
agent; a second ?exible bladder disposed outside the ?rst 
?exible bladder and containing at least one second chemical 
agent, the ?rst and second chemical agents When combined 
resulting in an exothermic reaction; passageWays intercon 
necting each of the compartments of the ?rst bladder With 
the second bladder; manually openable closure means dis 
posed Within each of the passageWays. The activation 
mechanism consists of a dial or tWist-tie to turn that alloWs 
Water to ?oW into the system from outside a connected 
container to the ?uid to be Warmed, activation means 
incorporates additional components outside of the package 
itself. Their embodiment also has a discontinuous heating 
element Where the components are not co-located Within one 
packaging system, thus not alloWing immediate ?uid uptake 
for a faster heating response. Also, With the discontinuous 
system an inef?cient use of heat transfer is afforded by 
having additional volume outside of the package for hot air 
to travel to Which is expended to the environment instead of 
the product to be heated. Last, such an embodiment would 

10 

15 

25 

35 

45 

55 

65 

2 
require complicated manufacturing steps and Would not be 
an innocuous system for the dispensing of consumer heated 
products from small siZes packaging. 
US. Pat. No. 5,979,164 relates generally to containers for 

heating or cooling materials such as food, beverages, 
medicines, and the like and, more speci?cally, to a container 
that includes an internal module that adds heat to or removes 
heat from the materials in the surrounding container. US. 
Pat. No. 5,979,164 further discloses a ?exible embodiment 
of a container that comprises a container body having a 
tapered, tube-like or pouch-like shape and made of a ?exible 
or pliable material such as soft plastic. Soft metal foil of the 
type commonly used in toothpaste tubes Would also be 
suitable. This patent utiliZes the distal end of an elongated 
member to break a barrier to alloW mixing of reactants When 
the elongated member is extended. Again, the patent dis 
closes a relatively complex activation means that requires 
additional activation elements. 

SUMMARY OF THE INVENTION 

The present invention provides a temperature modifying 
system for heating or cooling a product that includes a 
?exible outer container containing a product and a self 
enclosed temperature-changing element. The temperature 
changing element includes a ?exible pouch at least partially 
immersed in said product. The ?exible ?lm pouch may have 
tWo components separated by a rupturable barrier that is 
adapted to burst under an application of pressure alloWing 
the tWo components to combine or react in an exothermic or 
endothermic event. The ?exible ?lm pouch may alterna 
tively include a saturated salt solution that generates as it 
drops out of solution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the speci?cation concludes With claims Which 
particularly point out and distinctly claim the present 
invention, it is believed that the present invention Will be 
better understood from the folloWing description of pre 
ferred embodiments, taken in conjunction With the accom 
panying draWings, in Which like reference numerals identify 
identical elements, reference numerals With the same ?nal 
tWo digits identify corresponding elements, and Wherein: 

FIG. 1 is a side vieW of the outer container of one 
embodiment of the present invention. 

FIG. 2 is a perspective vieW of the outer container of one 
embodiment of the present invention. 

FIG. 3 is a perspective vieW of the outer container of one 
embodiment of the present invention. 

FIG. 4 is a side vieW of the outer container of one 
embodiment of the present invention. 

FIG. 5 is a side vieW of the outer container 
embodiment of the present invention. 

FIG. 6 is a side vieW of the outer container 
embodiment of the present invention. 

FIG. 7 is a side vieW of the outer container 
embodiment of the present invention. 

FIG. 8 is a side vieW of the outer container 
embodiment of the present invention. 

FIG. 9 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 10 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 11 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 12 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 13 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

of one 

of one 

of one 

of one 
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FIG. 14 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 15 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 16 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 17 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 18 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 19 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 20 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 21 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 22 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 23 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 24 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 25 is a top vieW of the temperature changing element 
of one embodiment of the present invention. 

FIG. 26 is a side vieW of the temperature changing 
element of one embodiment of the present invention. 

FIG. 27 is a perspective vieW of the outer container of one 
embodiment of the present invention. 

FIG. 28 is a side vieW of the outer container of one 
embodiment of the present invention. 

FIG. 29 is a side vieW of the outer container of one 
embodiment of the present invention. 

FIG. 30 is a perspective vieW of the outer container of one 
embodiment of the present invention. 

FIG. 31 is a side vieW of the outer container of one 
embodiment of the present invention. 

FIG. 32 is a plan vieW of the outer container of one 
embodiment of the present invention. 

FIG. 33 is a perspective vieW of the outer container insert 
of one embodiment of the present invention. 

FIG. 34 is a perspective vieW of the outer container insert 
of one embodiment of the present invention. 

FIG. 35 is a perspective vieW of the outer container of one 
embodiment of the present invention. 

FIG. 36 is a plan vieW of the inner dosing channel of one 
embodiment of the present invention. 

FIG. 37 is a side vieW of the inner dosing channel of one 
embodiment of the present invention. 

FIG. 38 is a plan vieW of the outer container of one 
embodiment of the present invention. 

FIG. 39 is a plan vieW of the outer container of one 
embodiment of the present invention. 

FIG. 40 is a plan vieW of the outer container of one 
embodiment of the present invention. 

FIG. 41 is a side vieW of the outer container of one 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention relates to the use of a self 
contained, consumer activated heat-generating element that 
is at least partially immersed in a product that is to be heated. 
The heating/cooling element preferably includes a substan 
tially moisture impermeable outer layer for storage and 
barrier purposes. The substantially moisture impermeable 
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outer layer, for example, may comprise a ?lm. Different ?lm 
materials can alloW various moisture transmission rates and 
oxygen barrier levels. Films can be a single material (i.e. 
nylon) or a combination of materials that are co-extruded 
and/or laminated together. A preferred ?lm material is a 
laminate of Which the middle layer may be foil. The foil 
layer provides virtually no moisture loss and no oxygen 
permeability and, thus, protects the contents of the heating/ 
cooling element and prevents those contents from escaping 
the heating/cooling element. Thus, the foil barrier ensures 
package integrity over time. The heating/cooling element 
may be disposable or re-usable as in the case of a re-?ll pack. 

The heating/cooling element may generate heat (i.e., an 
exothermic event) or may absorb heat (i.e., an endothermic 
event). The heating/cooling element may, for example, be 
based on the combination or reaction of tWo or more 
components such as the addition of Water to an anhydrous 
mixture, or may be based on the use of a super cooled salt 
solution, such as a sodium acetate or other similar material, 
that generates heat as the salt crystalliZes out of solution due 
to a system disruption. The components of the heating/ 
cooling element are preferably contained in a substantially 
impermeable package so that the components do not con 
taminate the product to be heated. Aheating/cooling element 
based on the combination or reaction of tWo or more 
components, for example, may contain one or more com 
partments that house the components separately from each 
other. A compartment that contains a ?rst component (e.g., 
a liquid component such as Water) may include a pouch 
having a rupturable barrier such as a frangible seal. The 
pouch and the second component may be housed in a 
substantially impermeable container, such as a pouch 
formed from an impermeable ?lm. The heating/cooling 
element may be activated by applying pressure to the 
compartment through the substantially impermeable 
container, such as by kneading, squeezing, pressing, etc., to 
burst the rupturable barrier of the compartment and to expel 
at least a portion of the ?rst component out of the compart 
ment and into contact With the second component. 
The present invention provides an easy method for heat 

ing a product at least partially via immersion heating that 
includes a simple activation means. Further, a simple, cost 
effective exothermic or endothermic execution is provided 
in Which the product and the heating/cooling element are 
contained Within the same system to alloW for a fast heating 
response. An enclosed system alloWs for ef?cient use of the 
heating/cooling element because energy loss through exter 
nal heat transfer betWeen the heating/cooling element and 
the external environment can be reduced. Thus, When the 
heating/cooling element is at least partially immersed in a 
product, more ef?cient heat transfer can occur betWeen the 
heating/cooling element and the product than if the heating/ 
cooling element Was adjacent to the product because more 
surface area of the heating/cooling element may be adjacent 
to or in contact With the product. For example, as the system 
begins to generate or absorb heat, there may be conductive 
heat transfer through the heating/cooling element Walls, and 
convective and conductive heat transfer through the product. 
When the product is sufficiently Warmed or cooled, the 
package can be opened and the product may be used in the 
package or dispensed from the package. The system of the 
present invention can be used in packages such as bottles, 
tubes, tubs, sachets, pouches, stand-up pouches, thermo 
formed containers and the like that contain one or more 
products. 

The package of the present invention may also, for 
example, alloW for improved dispensing of a particular 
product and/or improved product ef?cacy through a tem 
perature change. A high viscosity liquid product or a solid 
product may be heated to decrease the viscosity of the 
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product and allow the product to be easily dispensed from 
the package. Also, a product containing an active to be 
absorbed in to the skin or into a blood vessel may bene?t 
from the presence of a heated carrier product such as a lotion 
that may enhance the absorption of the active into the skin 
or a blood vessel through opening of pores, capillary 
vacillation, etc. 
Outer Container 
One embodiment of a package of the present invention is 

shoWn in FIG. 1. In this embodiment, the package may 
comprise an outer container 1 containing a product 7 and a 
heating/cooling element 2 (also referred to as a temperature 
changing element) at least partially immersed in the product 
7 Within the container 1. In one embodiment, the outer 
container 1 may include any container having one or more 
generally ?exible and/or deformable outer surface such as a 
side Wall that alloWs pressure to be applied through the outer 
container to at least a portion of the heating/cooling element 
in order to activate the heating/cooling element. The outer 
container 1, for example, may comprise a ?exible bottle, a 
?exible tube, a ?exible tub, a sachet, a pouch, a stand-up 
pouch, a ?exible thermoformed container, cartons or the 
like. The outer container may be comprised of one or more 
polymeric materials, metalliZed structures, laminate 
structures, lined paperboards, co-extruded ?lms and the like. 

Alternatively, FIG. 40 shoWs that a portion of the heating/ 
cooling element may extend outside of the outer container 1 
such as at a seal line 124 Which in this case is a suitable 
adhesive that joins the temperature changing system to the 
outer container 1 and cuts the product 7 off from the loWer 
chamber 126 Where the ?uid containing portion 266 of the 
temperature changing system may reside. In this 
embodiment, pressure may be applied to the portion of the 
heating/cooling element that extends out of the outer con 
tainer 1 to activate the heating/cooling element as described 
beloW. FIG. 29 shoWs a variation of this concept Where a 
portion 264 of the temperature changing systems resides in 
a plug 62 that extends outside of the container 52. By 
squeeZing the plug Where the ?uid container 264 is, the ?uid 
is expelled into chamber 268 Which heats/cools the product 
7. 

The outer container 1 may also include some form of 
insulation, such as insulation layers 20, that insulates the 
exterior of the outer container 1 from the internal heating/ 
cooling element 2 and increases the efficiency of the heating/ 
cooling of the product 7 by reducing the heat transfer 
betWeen the product 7 and the outer container 1. The 
insulation layer may extend over substantially the entire 
exterior and/or interior surface of the outer container 1, may 
extend over at least a portion of the exterior and/or surface 
of the outer container 1 corresponding to about the siZe of 
the heating/cooling element 2, may cover a portion of the 
exterior and/or interior of the outer container that a con 
sumer might touch during the heating/cooling process or 
during the period Where the product is dispensed or used, 
may cover any other portion of the outer container 1, may be 
exterior to the outer container 1 (e.g., as part of an additional 
structure that is exterior to the outer container 1 such as an 
additional container inside Which the outer container 1 is 
located), etc. The insulation layer 20 may be a separately 
attached layer or an integral part of the material forming the 
outer container 1 such as a co-extruded or laminated struc 
ture. Examples of possible insulating materials include, but 
are not limited to, foamed polyethylene, silicone rubber, a 
?brous cellulose structure, or a dimpled thermoformed ?lm 
With a rigid thickness to provide air pockets as insulation 
(lattice With a large amount of void space) and the like. 

Furthermore, the outer container’s external surface may 
also include a useful layer that may be used to perform a 
function related to the product contained in the package. A 
package containing a hair treatment product, for example, 
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may include bristles or tines on the outside surface of the 
outer container to aid in dispensing the product onto hair 
follicles. Apackage containing a skin lotion may include an 
outer container that has an abrasive surface that may be used 
to exfoliate the user’s skin before or after the lotion is 
applied. The outer container may also include an absorbent 
structure that may aid in removing a product from a target 
surface to Which the product has been applied. 

In another embodiment, the outer container 1 may be 
attached to or housed Within a device that may assist in using 
or dispensing of the product. In the case of a hair treatment 
product, for example, the outer container 1 may be housed 
Within a hair-brush or comb that spreads the hair treatment 
onto hair follicles. Alternatively, a container having a clean 
ing solution may be housed inside a sponge, brush, Wipe, 
abrasive scrubbing implement, etc. that may be used to scrub 
a target surface using the product from the outer container 1. 
See e.g., FIG. 35. 
The outer container 1 may be formed and/or sealed in any 

manner knoWn in the art. For example, an outer container 
formed out of a polymeric ?lm may be sealed via one or 
more of the folloWing: heat sealing, ultrasonic bonding, 
radio frequency bonding, adhesive bonding, etc. 
The outer container may further include an optional 

opening means 6. For example, the opening means may be, 
but not limited to, rupturable barriers such as frangible seals, 
perforations, tear strips, ZiplockTM, and the like. 
Alternatively, the outer container may be cut open to access 
the product. The opening 6 may also be siZed or designed to 
prevent the heating cooling element from exiting the outer 
container When the product is dispensed if the heating/ 
cooling element is not otherWise attached or restrained 
Within the outer container. For example, the opening 6 may 
include a tapered dosing channel to prevent the heating/ 
cooling element 2 from exiting the outer container during 
use. The outer container 1 may also include a dispensing 
attachment such as a spout, an applicator tip, spray head or 
the like in order to aid in product dispensing. 
Product Contained Within Outer Container 
A package of the present invention, for example, may 

include one or more products such as, but not limited to, 
liquids, shampoos, oils, Waxes, emollients, lotions, 
moisturiZers, medicaments, pastes, surfactants, gels 
adhesives, suspensions, solutions, enZymes, soaps, 
cosmetics, liniments, beverages, soups, cheeses, ?oWable 
particulates and the like. 

In one embodiment, for example, the product 7 may be 
generally ?oWable and may be dispensed from or used 
Within the container 1. “FloWable” is de?ned for the pur 
poses of the present invention as a material that is in a 
substantially liquid state, substantially liquid state With 
suspended particles/granules/foods, a non-packing poWder 
or granule and the like. The product may be ?oWable in a 
particular state, but not ?oWable at another state. For 
example, if a product is initially non-?oWable (e.g., a solid 
composition) prior to activation of the heating/cooling ele 
ment 2, it may become ?oWable after being heated by the 
heating/cooling element (e.g., a Wax may be heated from a 
solid state into a substantially liquid “?oWable” state before 
it is used). Conversely, a product that is ?oWable prior to 
activation of the heating/cooling element 2 may be cooled to 
a substantially non-?oWable state by the heating/cooling 
element before the product is used. 
The product, 7, contained Within the outer container is 

de?ned as any material that is in one part ?uid in nature or 
?oWable at the time of usage. Usage is de?ned as When the 
product is dispensed from the package or in its proper 
physical state Within the package. Herein there are many 
examples of product Within the container; product that is to 
be dispensed, product that is to have a secondary item 
immersed Within it, product is to be used for energy storage, 
product to be consumed. 












